. Brand names appearing in this publication are for product identification purposes only. No endorsement is intended, nor is criticism implied of similar products not mentioned. K-State Research and Extension is an equal opportunity provider and employer. Influence of dietary niacin on finishing pig performance and meat quality
Introduction
Niacin has long been accepted as an essential vitamin for swine diets. However, the optimal level of inclusion for finishing pigs has been the subject of considerable debate. According to a 1997 survey of vitamin inclusion rates, the overall average inclusion rate for niacin was 21 g/ton. The average for the 25% of the companies with the highest inclusion rates was 32 g/ton. The average of the lowest 25% of the companies was only 12 g/ton. Vitamin requirements of pigs are influenced by many factors, including the health status, previous nutrition, vitamin levels in other ingredients in the diet, and level of metabolic precursors in the diet. We are unaware of any research to determine the influence of niacin on meat quality of finishing pigs.
An effect of niacin on serotonin levels would indicate a potential calming influence, which could improve meat quality of finishing pigs fed higher dietary levels of niacin. Modern lean genetics have lead to a particular problem with aggression in the growing-finishing phase and on the packer floor. Because of the lack of information concerning the influence of niacin on meat quality and the wide range of supplementation rates in the commercial industry, we conducted an experiment to determine the influence of niacin level in finishing diets on pig performance and meat quality characteristics.
Procedures
One hundred forty-four crossbred barrows and gilts, initially 112.8 lb, were used in this experiment. Niacin was added to a control diet (no added niacin) at rates of 12.5, 25, 50, 100, or 500 g/ton. Pigs were blocked by weight and fed one of the six dietary treatments. Diets (Table 1) were fed in two phases. Phase I was fed from d 0 to 25 and formulated to contain 1.0% lysine; phase II was fed from d 25 to 62 and was formulated to contain 0.75% lysine. The diets were corn-soybean meal based and fed in meal form. The pigs were housed with two pigs per pen in an environmentally controlled finishing barn with 4-ft × 4-ft slatted-floor pens. Each treatment included two pigs per pen and 12 pigs per treatment (six pens of gilts and six pens of barrows). Pigs were provided ad libitum access to feed and water. Pigs and feeders were weighed to determine ADG, ADFI, and F/G. Pen served as the experimental unit for all statistical analysis.
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One pig from each pen (closest to 240 lb) was slaughtered at the Kansas State University Meats Laboratory when the mean weight of all pigs was 240 lb. An entire block was removed from the experiment at the same time. At 45 min and 1 h postmortem, longissimus muscle (LM) pH and temperature were recorded. At 24 h postmortem, carcasses were ribbed, and one chop was removed (9th rib chop) and allowed to bloom for 30 minutes. Ultimate pH and temperature of the LM were measured at the tenth rib. Then, a two-person panel assigned visual color, marbling, and firmness scores for tenth rib LM. Longissimus muscle color was evaluated on a scale of 1 to 5 with 1 representing a muscle that was pale pinkish-gray and 5 representing a dark-purplish red color. Marbling was evaluated on a scale of 1 to 5 with 1 being practically devoid and 5 being moderately abundant or greater. Longissimus muscle firmness was evaluated on a scale of 1 to 3 with 1 being soft and exudative and 3 being firm and moist.
Immediately thereafter, Minolta color spectrophotometry data (CIE L*, a*, and b* values) were obtained in duplicate from the same chop. These values then were used to calculate A:B ratio, hue angle, and saturation index. The Minolta L* value represents the lightness of the sample. Longissimus muscles with a higher L* value would be lighter in color. Minolta a* values are chromatic coordinates representing a change from green to red color. A higher a* value indicates a sample with more red color. Minolta b* values are also chromatic coordinates, representing a change in color from blue to yellow. The higher the b* value, the more yellow the sample is in color. The A:B ratio indicates a change in redness. The higher the ratio, the redder the color. The hue angle represents the change from red to an orange color; therefore, a larger hue angle corresponds to less red color in the sample. The chroma or the total color, of the sample is expressed as the saturation index. The greater the value of the saturation index, the more intense the color of the sample.
The chops then were dissected, a 1-cu in. sample was taken to determine drip loss, and a .5 g sample was taken to determine water holding capacity (WHC). Samples were weighed and suspended on a fishhook inside a sealed container at 6°C for 24 hours. Then they were removed from the sealed containers and weighed again to determine percent drip loss. Water holding capacity was determined by the Carver press analysis and is expressed as a percent of meat:water ratio.
The data from this experiment were analyzed by the proc mixed procedure of SAS as a split-plot design with dietary niacin level as whole plot and sex as the subplot. The model included contrasts for linear and quadratic effects of increasing dietary niacin.
Results and Discussion
For the entire growth portion of the study, barrows had greater ADG, ADFI, and F/G than gilts (P<.01; Table 2 ). From d 0 to 25, a sex × treatment interaction affected ADG (P<.04; Table 2 ). Increasing dietary niacin to 25 g/ton increased ADG of gilts, but decreased ADG of barrows. Average daily feed intake and F/G decreased linearly (P<.03; P<.05, respectively) during this period. This response was caused by the lower intake for pigs fed 500 g/ton, because no differences in ADFI and F/G were apparent for pigs fed 0 to 100 g/ton niacin. From d 25 to 62, pigs fed up to 100 g/ton niacin tended to have higher ADFI (P<.09), but poorer F/G (P<.11) than pigs fed lower levels of niacin. However, pigs fed 500 g/ton niacin had lower ADFI (quadratic, P<.005) and lower ADG (quadratic, P<.03) similar to that of control pigs. Overall, ADFI tended to increase (P<.08;quadratic P<.007) along with feed efficiencies (P<.11; quadratic P<.007) for pigs fed up to 100 g/ton niacin, but then pigs fed 500 g/ton niacin had similar feed intakes and F/G as control pigs. 94 No differences (P<.10) in live wt or dressing percent occurred among niacin rates or between sexes (Table 3) . Hot and cold carcass weights both decreased linearly (P<.05, P<.06, respectively). However, this can be attributed to the lower weights for pigs fed 500 g/ton. Essentially, pigs fed niacin up to 100 g/ton had similar carcass weights as control pigs. Niacin had no other effects on any of these carcass parameters. Sex had a significant effect on shrink loss (P<.001), because percent of cooler shrink was higher for gilts than for barrows. Gilts also had lower average and tenth rib backfat measurements (P<.001), shorter carcasses (P<.001), larger loin eyes (P<.001), and a higher percent lean (P<.001).
Subjective quality measurements on the LM showed no differences, only trends among treatments (Table 4) . Even so, LMs from pigs fed niacin tended to have more reddish-pink color (P<.14) than those from pigs fed no added niacin. However, sex differences were observed. Carcasses of gilts had a more reddish pink color (P<.01), less marbling (P<.001), and a less firm and more exudative LM (P<.001) than carcasses of barrows. Gilt carcasses also had a lower b* value (P<.01) and saturation index (P<.02) than barrow carcasses, indicating that lean from barrows had a more yellowish, intense color. Carcasses of barrows also tended to be colder at 45 min postmortem than those of gilts (P<.07), and carcasses of pigs fed increasing levels of niacin were colder at 45 min postmortem (P<.08; linear P<.06).
In conclusion, this experiment showed that niacin had minimal effects on growth performance of pigs from 1 10 to 250 lb, regardless of sex. This could have been because pigs were eating an average of 6.47 lb of feed, and, therefore, had sufficient niacin from soybean meal and corn to meet their requirement. However, ADFI appeared to be increased with up to 100 g/ton niacin and then was similar to controls when niacin was included at 500 g/ton.
Although carcasses from pigs fed niacin tended to have a more reddish-pink color and a firmer lean, from a muscle quality perspective, niacin had minimal effects on carcass parameters and meat quality measurements.
Further research under field conditions needs to be conducted to determine the optimal amount of niacin for pigs with a lower level of feed intake. Cornstarch was replaced by niacin from nicotinic acid (Lonza) to provide 12.5, 25, 50, 100, and 500 g/ton. b Vitamin premix provided 6,000,000 USP units vitamin A, 900,000 USP units vitamin D 3 , 24,000 IU vitamin E, 2400 mg B 12 , 5400 mg riboflavin, and 18,000 mg pantothenic acid. Scoring system of 1 to 5: 2 = grayish pink;3 = reddish pink; and 4 = purplish red. b Scoring system of 1 to 5: 2 = traces to slight; 3 = small to modest; and 4 = moderate to slightly abundant. 
